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PROBLEM TO BE SOLVED: To produce the subject resin having high and stable absorbability of salt- 
containing water by polymerizing a water-soluble ethylenic unsaturated monomer by polymerization 
operations including three steps. 

SOLUTION: (A) An aqueous solution of a water-soluble ethylenic unsaturated monomer [preferably 
(meth)acrylic acid, etc.] is subjected to reverse-phase suspension polymerization in (B) a hydrocarbon 
solvent in the presence of (C) a surfactant and/or a polymeric protecting colloid. The action of the 
component C is eliminated after the polymerization. The polymerization reaction system is incorporated 
with (D) an aqueous solution of a water-soluble ethylenic unsaturated monomer containing nonionic 
macromonomer and again subjected to reverse-phase suspension polymerization. The final stage is 
preferably repeated twice or more. The macromonomer of the component D is preferably selected from 
carbamyl esters of the formula [R<1> is H or methyl; R<2> is H, methyl or ethyl; R<3> is a 1-8C 
hydrocarbon group; (n) is 1-500 on an average; (m) is 0-200 on an average; n>=m; &Sigma (n+m)=1 to 
500], etc. 
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n-yu (;*:?) TU/Px-f;!/ ( TiZco—f&jZ (4 ) ) 
tfWn-Ct -I) . 

[0063] 

Ut81 



(10) 



WBPF9- 1 4 3 2 1 0 



o 
II 



CH 2 =C-C-0-CH 2 CH 2 -MH-C-0-(CH 2 CH 2 0) n {CH^HO^-R 



(1) 



R 
I 

CH 2 = C 




Q 



CH, O 

C-NH-C-0-(CH 
I 

CH 3 



2 CH 2 0) E 



• • (2) 



R 1 O R 2 
I II I 3 

CH 2 =C-C-0-(CH 2 CH 2 0) n (CH 2 CHO) m -R 



<3) 



R R 

1 I 3 

CH 2 =C-CH 2 ~0-(CH 2 CH 2 0) ft (CH 2 CHO) m -R 



(4) 



[0064] HR« ( 1 ) — ( 4 ) R 1 tt. **i 
f;H^Ltv^ 0 R 3 Ji. 1 — 8ffl(#?£L 

^0-2 0 0t'ftl> 0 nJ3«tt^mii H n^mT* 

0. (n + m) =1-5 0 0^«I^LTV^ 

10 0 6 6] ±3iW— ( l ) — ( 4 ) X'^ZtL&tt 

«a« (4) T^$ix&2M ^vte^o^eyv-i^ jd 



»»L»*. S&fc:. — «5« (2) T*$*iSv?n* 

[0067] ±a^N *^ttv^ y v-li, 21 
[0 0 68] Ji^^M^-Vttv^o^yv-ii^ tK^ 

TO. 0 1 — 1 OO^yKClft^rs^Jff* L<, 0. 
0 2-1 O^fcftetS^J: OffiLv^ $r*j. C 

[0 06 9] Ctf!)*«FiRtCtt. k*9) T9V)V 

otfyUT? U;UT5 h\ 2-tKD^fyxf;Ky^) 



(11) 



fflf9-14 32 10 



[00 70] ZCOXMTm^^^tl^H *y&-?7u*: 

li. II OTSTiv > kixfcjfcjgtex?- u vtt^g&m^ 

i#*i§»5o~3 o oas%cts^-r^»^^«?* L 
^. d«o*^5oa»%*itco%^{i. awt-r*©* 

tt«MI»a«»&;h.fc:<^. mz. 3 0 0£*K&jB£&« 

i coxu-cnt>titz-&*y 

[0071 ] d«0X^tCfctt-l.j£ffl!gs>Sa-^«4. SS 1 co 
IS^ & |H]«co^^T"tT 3dt* 5 t^S. lilt 
«±. IlCOXStf0*^i:|5|«t=. ^fit^fflV^flTi, 

^vfcbnkfflWnlsffytfm^btLh. Zeis. ji/Xjum 
[00 72] Zcr>£o%m3<?>JMtzt$^X. 

». 4"C**<JB 1 OTSCJ: 

[ 0 0 7 3 ] =5r*K JKOSgit^jfeT'ii. Ji3&?> 91 3 <7)I 
^Sr2HlJiLbj* l 9jgLTt>i<- , >. deoi a t=MS30I?l 

[0074] *WW<KWA<J&WBZ1,zi. 0 Jg^S-g-tf* 
(OT, ttWctv^ ) jWR*3*U>*te. ft?. «*tt 

rztih. znt&m* m^msmTco^mzttmm 
[0075] *»H^iR*tttt8Sii, «itf. 



spj, wtniMM&Mi *coMcommz<i>&fe<mmzti 

[0076] 

[0077] gaagyi (jN^ytt^^q^y?-^! 
it) 

SrfflSl. ;W:h;l/X>3 0 0 Offl^^r 
^y)x^/-;l-380g (0. 2^1/) i£fB2^ 

cofr-frz&mizx v&mzm&vtz. 

[0078] CieOJg?R£9 OTHC^SIL. 2 8%t'X7 
X^-^-M-h (ftBK) 3. 0gSrJPi.Tm<?l-^L 

/N'/yr^-F (^-r-y^ttaRAtttUISOm-TM 
I ) 4 2 g feKa&anLT 9 0*CT'l . 53$fflRmi} 
7 0°Clz#;&m. 2 , 6-y-tert 
-4-^f;t-7x/-yKl^WJ»l) o. lsZma 

[0079] *bivtzmt»m*mis&xji# u-^-t 

hdr>---Ky (ifl/y^i/) 40 XfMy 

[0 080] jgitfflJ2 (^M^->-ft-?^a^y-7-c0^ 
^)_ 

5rdx^:RJ35Sts5rfflSL, -ixlr h^x^ 3 0 0 g > 
^4 omcO^^i^X.^-UVSm^^-fh n-7V* 
istf'J (JC^-lsy**^) x^/-;B8 0 g (0. 2 
*/U) , ^^^'J;H?1 7. 2g (0. 2*/P) , p- 

btm^x/ufr^m (nm) 3. og&xxs* b*=/^ 

-fh'nJfyyi. Og^ttii^i. CixSrjiaEiaJS^T' 
SnSftU 1. 5«HaS8iESr^t^. ^:t5, «S£B$t:x^ 

•y-rizWRLtz. 

[0081] mz. nhtitzKmm.^^<%^. 

pm-i- V U •> A ( Eft ) J; 0 (frifiW&JI U^tt(C9" 3S L 
fc. -eof^, MWh^xyJM^hij yT-Lfe. CI 

(x^-U-^dfv-) 40 xf;M^?'JW 

tz. 

[0082] mmm3 (jN^-ytv^oty^-^i 



(12) 



9-143210 



CO**i/X.^U>-miL$:^-t& i s o -rn^ydt 

y (xfi/my)x^y-^550g (0. 2^e 

[0083] ZtlttZ. tb'J^h^yF (30%^ 
9S->vmm JMMItlO. 8g(0. 

fflU ^^:MT';/H5. 5g (0. 2^;P) Sr^ 
fi^oj±s^<^iaL^. l i o°c^Sn^LT l 

[0084] i mm&. KfcM^ziFi&mw$:m& l 

^iso-ro^y^'J (x^y**^) 60 x^ 



[0085] M3tffJ4 (#M^-V^^o^y^-^ 

it) 



^v^r*-h (Ewmxac^ths^) 26g»^ 

n-^h^^^J (Xfl/my) 40 Xf;^^n 

[0 08 6] MjtffJ5-7 (IM^y^^n^yv- 

^4 0 fico** v-x^ yffi^*Wt & n-/h^f 

(x^>-^^) x^y— ^3 8 0 gtcft*. 
t\ TM<7)-ffi.i& (6) :fcJ:t/m^J:9£i^£iX&T 
;Ua^;i^^fflv^^I^Mi^^Jl hR^^^ff 

[0087] 
Ut9 1 



3 1 

r 3 o-(chch 



{ 0) m (CH 2 



CH 2 0) n CH 2 CH 2 OH 



(6) 



[0088] 



[^1] 







(g) 


R 3 


R 3 


m 


n 




CH, 


CH, 


1 0 


5 0 


5 7 0 




C a H $ 


CHj 


1 0 


5 0 


5 7 0 


mmm 7 


n~~ C4H9 


CH, 


1 0 


3 0 


4 0 0 



[0 089] Sr£5. £ Z T» hiVTzillV^ 5 ^XXf/l- 

^yy;^;^^^xxf^ ( W£.m 5 ) „ xh^:>,1? 
>J (x^-l/^Jr^) 50 (rotl/y^^y) io^^ 

;UX^r-;U (Mi£tfU6) & XX/n -7b ^tKU (x^ 
l/>-^^) 30 (rnb'ymy) io^^ • 4 V7 
o^r:;l/-a , a -y7f/Kyy;^/^^/l/XXf 



[0090] mmms— 10 (^^ttv^o^y-? 
) 



^74 0fficO^^^l^V#fi^^-r€> n-/b^ 
S/tKU (X^UV^-^rS^) x^y— ;l^3 8 0 g^ft^. 
±M— ffirt (6) *5i:tA^2^J: O^^ix^T^ 

[009 1] 
[^2] 







. (8) 


R 3 


R 2 


m 


n 




CHs 


CH, 


1 0 


5 0 


5 7 0 




C*H, 


CH, 


1 0 


5 0 


5 7 0 




d-C«H b 


CH, 


1 0 


3 0 


4 00 



(13) 



WHPP9-14 32 1 0 



[0092] SnB, ^^n^tifzfi)V^^)VX.^)l> 

iO'n-^h^y^'J (xf-l^sh*^) 3 o (7'ot°l/ 
V^-^r^) io^^ • ^9T9 'Jn^/l'^yxf;^ 
/WN'S^xxf^ <S«W1 0) T'£>£o 



[00 9 3] SBiffUl 1 — 1 3 (jN^-^^n^^ 
) 

S^KU (xf-U>-:**SO x^y— ^3 8 0 gfcrfti 
T, _bIB— (6) fc±va3(cJ:0«ffi**i*T;u 

[00 94] 
[^3] 







(g) 


R 3 


R a 


m 


n 




CH, 


CH» 


1 0 


5 0 


5 7 0 




CjHj 


CH S 


1 0 


5 0 


5 7 0 




n-C 4 H fl 


CH 3 


1 0 


3 0 


4 0 0 



[00 9 5] *Nfc. ZZX*%htWz*?T?V\s-hm 
it. -* b^istfV (x^lxv^-^ri/) 50 (rnt'l/y^- 

S/tKU (x^lxy^r^r^) 5 0 (rntl/y^y) 10 x 
f;,M^^'Jl/-h (Wftfflll 2 ) teXT/n-yh^is 
tfT'J (x^l-y^^r^) 3 0 (rob'l/y^y) io^ 
/U-y ^^'JI/-h (SBtffl 1 3 ) T** . 
[0 0 9 6] M3tfflJ14 (^N^Vttv^o^y^-^ 



[0 09 7] IBSM! 5—1 7 (jM^-^tt^P^y 

¥^/4 ofso^^x^wmesr^-r^ n-^h^ 

s^jjfy (xfi/my) x^y — 7U380 gfcrft*. 
•t. ±ie— «sc ( 6 ) fe«twf*4^j: »jj»es*x4r;u 

[0 0 98] 
[«4] 



^ 4 



R a i R * 

ggigffJlS CH a CH, 

®£a@#]16 C2H, CH» 

&*i£#I17 d-C 4 H, CH» 



[0099]^, ZZX^btltzTfVls-hmit. 

f/) 10 xf;ur^ 'Jl/-h (UttMl 5 ) . xKy^ 
'J (xfl/y^i/) 50 (ratumy) 10^^ 

(j^~U>**is) 30 (roti/my) 10 x^;ur 

b (KAMI 7 ) Xfoh* 
[0 100] asttfflis— 20 (jN^yfi7^n^y 



m 1 n ( g ) 

1 0 5 0 5 7 0 

1 0 5 0 5 7 0 

1 0 3 0 4 0 0 



¥*P6 0iO^^xfl/y*ffiS*tt4 iso-r 
ostf^sKU (x^lx^^r^) x^y-;U5 5 0gtc 
ittX. ±IB— flfcS (6) feJ:tf*5*CJ: , 5»&&*t* 
T/U3Wl«tfflv^teji^^tt»aW3 i: R«ttf)i£f££ 

[0101] 
[«5] 



( 



(14) 



1 4 3 2 1 0 



& 5 







(g) I 




R* 


m 


n 




CH 3 


CHj 


1 0 


5 0 


5 7 0 




C*H S 


CH S 


1 0 


5 0 


5 7 0 




n-C^H, 


CH 3 


1 0 


3 0 


4 0 0 



[0 102]^, ZZX"'&t>ttfzT7 'Jl/-hi(l 
i/) 10 x^/UTU;Px-^;p (SytMl8) . xh^£/ 
yUTU^X-T-yU (1B£<?)J1 9) fcJ:lA'n-/h^y^ 
T'J^x-f^ (SS£CT2 0) t*l»o 

n(:n-A,77y550ml^M, ^fUCHLBtfU 
3. l<^^^'J-tr'J;^y^^r:l/--b {mm&flL 
m : 0«tt^±l^)y-^yGV-l 0 6)1. 
38g £^jDLTMf¥L^^ 5 0 & Ctc#i^LT^ML 

8 0«*96cor^U^BWc»}R9 2gSrJni. ^hgpj; 0 

^aiLoo?»s^2 omsL%<D*mki' b y ^a*^ 

15. 2 g^iTUT^ U;UB?<50 7 5^%^*f0l 

<r^gtcx^ix^y r?— ;us^y s>^;ux— ;n 
8. 4mg»Jnl, StCifflKBWy^AO. lis 



[0 106] (»'2tf)IS) WiraSfcU: Otlfeilfc 

s^^^ 9 y -** 2 o -c^ai l . *wvsttffj^ 

[0107] (S30IS) 5 0 0ml<?)Efl7 5X3 
/P»*»fK 9 . 2gH *t*m&jfi 7 5 ^/P%<?)gfl#4»1ti 

M5tWlT-1#4>iX^n-y>^r^^y (x^l^V^r 
3^) 40 x^;U ■ >f yrru'^./U-a , ^-c^^^a; 
yy';l/^;^^;uxf/H 0 0 s. xf i/y/>j a— 
;Py/yyy^X-r/H 0 m g & iWBM ^ 1 5 
OgSMta^L, S^tcaBJBl^'J^^O. 05g 

[ o i o s ] z. o Lxnbtitz. murmteMtmmmt 

2 7 4 s £ . W.2 (VJMcomTmz 2 0 'CfcriRJS 

L^fi^x^ y-^s^o < o tar l . 
3 om^?xm&mz®.i&t* j ±tz. 

[0109] fjftvc. WEtitttC i 9*§#J ( n -><T9 
>) &±T/**m£Ltz. ZLtllz**)^ ftt^M 
*1 9 6s*mt>tltz. 

coi i o ] mmm2^2 o (Mztgttffifltgli^) 
^^m^tz^wmmmmi tmm^zm^L. mvtx* 

[0111] 
[%6] 



[0 1 12] 
[17] 





9.048 




0. Olg 




0. 0 5 g 




16 5.4 g 







(15) 



1^^9-14 32 1 0 



^ 7 



# 


# u J — 


mm 


&mm (g) 


2 


i 


10 0 


3 


8 


15 0 


4 


9 


1 5 0 


5 


1 0 


10 0 


6 


5 


15 0 


7 


6 


15 0 | 


8 


7 


10 0 ! 


9 


2 


10 0 


1 0 


1 1 


15 0 


1 1 


1 2 


15 0 


1 2 


1 3 


10 0 


1 3 


1 4 


10 0 


1 4 


1 5 


15 0 


1 5 


1 6 


15 0 


1 6 


1 7 


10 0 


1 7 


3 


15 0 


1 8 


1 8 


15 0 


1 9 


1 9 


15 0 


2 0 


2 0 


10 0 



[oi 13] mmm 2i m^mmcomm 
mm/f^mx^mtti i o y bjuconmMMmy 

^K^mzn-^y^ys 5 0m 1 £fln;i. Zfilzm* 

3^H: H#Wft^1*^^±MOH i - wax 1 1 

0 5 A) 0. 9 2s^1}UZ,XmMLti. 

[0 1 14] — 3j\ 500ml CD=nyy^^$*X\ T 

9 'J 8 0 ffifi%7K^ 92g^20 Jtfi%<7)7f<iig 

-ft^NU^A7j<^l 5 2gtC c fc04'SlL. 4>#IJ£#'7 

5^;P%^r^U;^y-^7K?§?g^f#^. .TfU:. « 
JK** 1 %CT)mmz# V V A7K^ 5 . 5g, 2 % 

coxf-l^^y 3 — ]Vi/?y isiSjUJL—T-JUl. 84 g 

Wf'^ttSMR^Aerosol ME M- 
NP5 0) 0. 4 6gSrJn£fc. 

%~>tz. 

[0116] <*2<0lg) M^RfBSL 7 



«eOWa2ftS:4 S-CfctffrfflU gWinn^f HcOff 
[0 117] (I30Ig) 5 0 0mlO£ft77X3 

r^ , J;H^)8 0ii%*?M9. 2g^20l 

§%<D7kltf MJ A*Jg» 15. 2 g C i 9 

U +fo^7 5^;u%<?)T:? l^ukv— 

fco ZtllZ* Wmmi T1%t>tLfzn-y'h*>>#0 (x 
f l/my) 4fl xf/l/- ^yrn^;l/-a, a -is 
^fiKyy;^;l/A'^nxf;H 00g, «IJK#2 
%<50x^l/>^UrJ— ^^>Js/y^x-f;H . 84 

g „ ^->tr i 5 o ztoxx/moafi 1 u 
*y^mm 5 . 5 g £ jn*. . s^^^j^^^j^ 

:coa-&*»?stt. lo'c^uftfi 

[0118] »2coig»tel#£*i*:. iBJK**4 5'OT) 
4 5XtttiUTC3 0»IB^tTSBa-&*»«t79^ 

^^fffrt^a-^-wc^iix^^. mz. ?&jg£7o*c 

[0119] «-£RJE<9#STf*. ^^^n^flrt^rt 

te. £*Uc J: 0 . WfifitfS 7 0//m^tt£0l^fls 
»*2 0 3gS»fc # fcfe. »6iifca*#M»*fe:tt. 
1 0 0/zmc7)g^IM^iS*i^ilTV^o 
^0 

[0 120] Jt«gi («Mctt«ffi<P«B6) 

®^i£#y^Ao. ngtxfu^'jn^yi) 

yy^X-f;H8. 4mgh^#O7 5^Wfnc0 
r?'J;mv-^*J«| (i8S=3 71I%) 24 4 g 

*17 5gS»fc. 
[0121] Eft. 

«Wctt«flBfc LT£>«f« («*ttl8*3J:ViR*aa) £ 

[0122] <«*teig) K>f ^7K©iR 
fi& J; VUWm& £ fFfffi L fc . 

[0123] ©ffiH ^VtMRIR* 

2 5 0^-y^jL^>f o>»C0SCcSS3pf0. 2gU 

>7kl, OOOml«t»t4^Hia«Lfcf*^SX0aiLT 
1 54MBWc«J0Lfc. -e^. M£$J5£U ?SiS«3« 
te-t OiiiDUfcWKOSfSSM-f ^WKKiRfi ( g/ 



(16) 



1 4 3 2 1 0 



g> t Lfz* 

[0124] ®^7j<PSIR§ 

SBUgSrO. 9%ifrfl^-h U^A*»»1 , 0 0 0m 

o . 9%^&ymmm < g/s > t l*. 

[0125] 0»*fiJR& 

BH 1 g £TIE<0ft 8 (c^ffl^^fig»7j< 1,000 
m 1 *te4MKU *»te«*«B8*fe«iC2 0 0> v 

fc»*c^±<7)»«i|bkWH^«»Sr SIS Lfc o I^tc 
J: 0iiSaL7tM*Sr«*©iR* ( g/g ) t Lfz« 

[0 126] 

[^8] 

& 8 



[0 127] (SR*iSJK) KS5 g£S^-U|*rC*5 
3. 5 c m <Mc/£Ct\ ^il(Cfc e ^ >y h SrJBwC 0 . 9% 
A^*2 c c **TUfc # i«TU/i*«*#^fc:iR7lc 

14) fcLfc, 
[0 128] 
[«9] 



<£• J# * * e> m & 




»& (g/k g) 


C a S O < 


1.38 


MgSOi 


2.10 


MgCl, 


3.32 


KC 1 


0.72 


N a C 1 


2 6. 69 



& 9 





ft * ft fife (g/g) 




< DO ) 




J£ * 


m * 


(m 


i 


3 7 0 


8 5 


4 7 


9 


4 0 0 


2 


3 5 0 


6 7 


3 9 


9 


4 10 


! 3 


3 3 0 


7 3 


4 1 


6 


4 8 0 


4 


2 8 0 


9 1 


5 7 


6 


! 4 6 0 


5 


3 4 5 


7 3 


4 3 


1 2 


3 9 0 


6 


i 3 3 0 


9 8 


6 3 


i 6 


4 6 0 


7 


3 4 0 


8 9 


6 1 


6 


4 3 0 


8 


4 0 5 


7 8 


4 4 


1 2 


4 2 0 


9 


3 4 5 


6 6 


3 8 


8 


3 8 0 


1 0 


3 15 


7 8 


4 5 


6 


4 4 0 


1 1 


3 2 5 


8 4 


4 8 


6 


4 7 0 


1 2 


3 7 6 


8 8 


5 1 


1 0 


4 0 0 


1 3 


3 5 0 


8 2 


4 4 


8 


3 8 0 


1 4 


3 0 5 


8 4 


4 7 


6 


4 7 0 


1 6 


3 2 5 


8 8 


5 3 


6 


4 5 0 


1 6 


3 8 0 


9 2 


6 1 


1 2 


4 4 0 


1 7 


3 3 0 


8 1 


5 2 


6 


4 7 0 


1 8 


3 5 0 


7 3 


4 4 


6 


4 5 0 


1 9 


3 1 0 


7 8 


4 6 | 


6 


4 3 0 


2 0 


4 1 0 


8 4 


5 2 


1 2 


3 6 0 


2 1 


3 3 0 


9 0 


6 6 


1 5 


3 7 0 




6 3 0 


5 5 


1 7 


4 


3 5 0 



[0129]$:*$, mmmi . 2. 9&£z/i 7 muz 

--T'li. mm OgfclO. 9%«B*9 0gS:JaiT 



[0 130] 



(17) 



^9-143210 



[0131] 
[^10] 



1 o 







nmw 2 


mm&9 


Sfci&W 1 7 




flfl 

( e) 


i 


A 


A 


A 


A 


A 


1 5 


A 


A 


B 


A 


c 


3 0 


A 


B 


B 


A 


c 


6 0 


A 


B 


C 


B 


c 



[0 132] 



[0133] *«B^fcffi&il*tt«ffitf , «HJt*ffi«. ± 



